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Fig. S1 HR-TEM micrographs of PA@ZIF-67-Fe;04-Ti0,.
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Fig. S2 CHN analysis of Fe;04-Ti0,-NH, and Pd@ZIF-67-Fe;04-Ti0,.



Table S1. Effect of different solvents and temperature on Pd@ZIF-67-Fe;04-TiO, catalyzed

reduction of nitroarenes and a,B-unsaturated carbonyl compounds®®-*

Entry Solvent Temperature Nitroarenes o,p-unsaturated
°O) carbonyl compounds
Time | Yield® Time Yield®
(h) (%) (h) (%0)
1 H,O RT 3 45 4 40
2 H,O 60 3 65 4 45
3 H,O 80 1 95 4 50
4 H,O 100 1 96 4 60
5 CH;CN 80 3 80 3 70
6 CH;CN: H,O (1:1) 80 3 82 3 68
7 EtOH 80 3 50 1.5 90
8 EtOH: H,O (1:3) 80 3 55 1.5 95
9 EtOH: H,O (1:3) 100 2 60 1.5 96
10 Toluene 100 3 70 3 60

Reaction conditions: *4-nitroaniline (1 mmol), PA@ZIF-67-Fe;04-TiO5(0.1 g, 7.5 mol% Pd), solvent (8
mL) under H, atmosphere at 80 °C. °l1-(4-methoxyphenyl)-3-phenylprop-2-ene-1-one (1 mmol),
Pd@ZIF-67-Fe;04-Ti0; (0.1 g, 7.5 mol% Pd), solvent ( 8 mL) under H, atmosphere at 80 °C. °Column
chromatography yield.



Table S2 Recyclability of Pd@ZIF-67-Fe;04-TiO, for oxidation, reduction and oxidative

deprotection of oximes

Oxidation? Reduction® Oxidative deprotection
of oximes®
Catalytic | Catalyst | Yieldd | Catalyst | Yieldd | Catalyst Yield®

runs amount (g) (%) amount (g) | (%) | amount (g) (%)

1 0.1 88 0.1 95 0.1 92

2 0.095 86 0.092 94 0.094 91

3 0.091 85 0.089 92 0.091 89

4 0.088 82 0.085 89 0.087 87

5 0.085 81 0.080 88 0.082 84

aReaction conditions: 4-methoxybenzyl alcohol (1 mmol), TBHP (1 mmol), Pd@ZIF-67-Fe;0,4-TiO, (0.1
g, 7.5 mol% Pd) in EtOH (8 mL) at 80 °C. "Reaction conditions: 4-nitroaniline (1 mmol), Pd@ZIF-67-
Fe;04-TiO, (0.1 g, 7.5 mol % Pd) in H,O (8 mL) under H, atmosphere at 80 °C. ‘Reaction conditions: 4-
bromobenzaldehyde oxime (1 mmol), TEMPO (0.03 g, 0.2 mmol) and Pd@ZIF-67-Fe;04-TiO, (0.1 g, 7.5
mol % Pd) in toluene (5 mL) at 60 °C. Column chromatographic yield. ¢Isolated yields.



S1. Spectral details of compounds listed in Table 4

IO
MeO

4-Methoxybenzaldehyde (2a)

'"H NMR (400 MHz, CDCl;): 6 9.71 (s, 1H, CHO), 7.66 (d, J= 8.7 Hz, 2H, ArH), 6.83 (d,
J= 8.6 Hz, 2H, ArH), 3.69 (s, 3H, OCHj3); '3C NMR (100 MHz, CDCl;):  190.71,
164.50, 131.93, 129.62, 114.20, 55.23.

MeO
1S

3-Methoxybenzaldehyde (2b)

'"H NMR (400 MHz, CDCls) & 9.97 (s, 1H, CHO), 7.45 (d, J = 6.3 Hz, 2H, ArH), 7.39 (s, 1H,
ArH), 7.18 — 7.17 (m, 1H, ArH), 3.86 (s, 3H, OCHj3); 3C NMR (101 MHz, CDCl3): 8 192.07,
160.12, 137.86, 129.93, 123.70, 121.55, 111.69, 54.98.

OMe
@AO

2-Methoxybenzaldehyde (2¢)

'H NMR (400 MHz, CDCls): & 10.50 (s, 1H, CHO), 7.86 (d, J = 7.7 Hz, 1H, Ar-H), 7.58 (t, J =
7.9 Hz, 1H, Ar-H), 7.01-7.08 (m, 2H, Ar-H), 3.96 (s, 3H, OCH;); 3C NMR (100 MHz, CDCl;):
5 189.90, 161.81, 135.91, 128.55, 124.49, 120.69, 111.68, 55.74.

o
Cl

4-Chlorobenzaldehyde (2d)

'H NMR (400 MHz, CDCls): § 10.00 (s, 1H, CHO), 7.84 (d, J= 8.3 Hz, 2H, Ar-H), 7.53 (d,
J = 8.3 Hz, 2H, Ar-H); *C NMR (100 MHz, CDCls): 5 191.05, 140.96, 134.58, 130.60,
129.31.



Cl
\©AO

3-Chlorobenzaldehyde (2¢)

'"H NMR (400 MHz, CDCl;): 4 9.94 (s, 1H, CHO), 7.77 (s, 1H, Ar-H), 7.71 (d, J = 7.5 Hz, 1H,
Ar-H), 7.53 (d, J = 8.0 Hz, 1H, Ar-H), 7.42 (t, J = 7.8 Hz, 1H, Ar-H); '3C NMR (100 MHz,
CDCl;): 6 190.81, 137.96, 135.33, 134.30, 130.36, 129.12,127.98.

Cl
©A°

2-Chlorobenzaldehyde (2f)

'H NMR (400 MHz, CDCls): § 10.34 (s, 1H, CHO), 7.79 (d, J = 7.6, 1H, Ar-H), 7.44-7.27 (m,
3H, ArH); 3C NMR (100 MHz, CDCly): & 189.69, 137.78, 135.15, 132.28, 130.53, 129.26,
127.25.

o
O2N

2

4-Nitrobenzaldehyde (2g)

'H NMR (400 MHz, CDCl5): § 10.19 (s, 1H, CHO), 8.43 (d, J = 8.5 Hz, 2H, Ar-H), 8.11
(d, J = 8.5 Hz, 2H, Ar-H); *C NMR (100 MHz, CDCL;): § 190.63, 151.87, 140.16,
130.63, 124.55.

NO,

o

2-Nitrobenzaldehyde (2h)

"H NMR (400 MHz, CDCl3): ¢ 10.42 (s, 1H, CHO), 8.13 (d, J = 8 Hz, 1H, Ar-H), 7.96 (d, J = 8
Hz, 1H, Ar-H), 7.76-7.84 (m, 2H, Ar-H); 3C NMR (100 MHz, CDCl;): § 188.24, 149.48,
133.92, 133.56, 131.22, 129.27, 124.32.



o
Br

4-Bromobenzaldehyde (2i)

'H NMR (400 MHz, CDCl5): § 10.00 (s, 1H, CHO), 7.78 (d, J = 7.8 Hz, 2H, Ar-H), 7.71
(d, J = 7.8 Hz, 2H, Ar-H); 3C NMR (100 MHz, CDCly): § 197.49, 140.16, 137.54,
136.51, 133.91.

Benzophenone (2j)

'H NMR (400 MHz, CDCl;): & 7.84 (d, J = 8.1 Hz, 4H, Ar-H), 7.62 (t, J = 7.4 Hz, 2H, Ar-H),
7.51 (t, J = 7.6 Hz, 4H, Ar-H); 3C NMR (100 MHz, CDCl3): & 197.01, 137.61, 132.44, 129.99,
128.41.

Sap

Fluorenone (2Kk)

'H NMR (400 MHz, CDCl;): 6 7.68 (d, J = 7.3 Hz, 2H), 7.55-7.49 (m, 4H), 7.32 (t, J=7.2
Hz, 2H); 3C NMR (100 MHz, CDCl;): 6 198.45, 144.52, 134.54, 133.94, 129.26,
124.36, 120.33.

(L2

(o}

Anthraquinone (21)

1H NMR (400 MHz, CDCI13): & 8.35 (dd, J = 5.8, 3.3 Hz, 4H, ArH), 7.84 (dd, J = 5.8, 3.3
Hz, 4H, ArH); 13C NMR (100 MHz , CDCI3): & 184.26, 137.19, 136.97, 130.85.
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S2. Spectral details of the compounds listed in Table 5

H2N—©—NH2

1,4-diaminobenzene (4a)
'H NMR (400 MHz, CDCl): 8 6.60 (s, 4H, ArH), 3.23 (bs, 4H, NH;); '3C NMR (100 MHz,
CDCl,): 6 138.59, 116.74.

H3C—©—NH2

4-methylaniline (4b)

'H NMR (400 MHz, DMSO): & 6.82 (d, J= 8.1 Hz, 2H, ArH), 6.47 (d, J= 8.2 Hz, 2H,
ArH), 4.78 (s, 2H, NH,), 3.35 (s, 3H, CH;); 1*C NMR (100 MHz, DMSO): & 146.53,
129.69, 124.54, 114.76, 20.73.

O

Aniline (4¢)

'H NMR (400 MHz, CDCly): 8 7.31 (t, J = 6.9 Hz, 2H, ArH), 6.92 (t, J = 7.9 Hz, 1H, ArH), 6.79
(d, J = 8.4 Hz, 2H, ArH), 3.69 (s, 2H, NH,); 13C NMR (100 MHz, CDCI3): & 146.68, 129.47,
118.61, 115.29.

Br—@—NHz

4-Bromoaniline (4d)
'"H NMR (400 MHz, CDCly): & 7.26 (d, 2H, J = 8.7 Hz, ArH), 6.59 (d, 2H, J = 8.7 Hz, ArH),
3.69 (s, 2H, NH,); 13C NMR (100 MHz, CDCls): 4 145.41, 132.02, 116.72, 110.22.

QNHZ

H,N

1,3-diaminobenzene (4¢)

'"H NMR (400 MHz, CDCl;): 6 6.95 (t, J= 7.7 Hz, 1H, ArH), 6.18 (d, J/= 8.5 Hz, 2H,
ArH), 6.05 (s, 1H, ArH), 3.55 (bs, 4H, NH;); 3C NMR (100 MHz, CDCl;): 8 149.19,
132.07, 106.79, 103.22.

H3CO—©—NH2



4-methoxyaniline (4f)

'"H NMR (400 MHz, CDCI3): 6 6.77 (d, J = 8 Hz, 2H, ArH), 6.67 (d, J = 8 Hz, 2H,
ArH), 3.77 (s, 3H, COCH3), 3.44 (bs, 2H, NH2); 13C NMR (100 MHz, CDCI3): §
152.82, 139.96, 116.43, 114.83, 55.75.

Q-

NH,

1,2-diaminobenzene (4g)
'"H NMR (400 MHz, DMSO): 6 6.52-6.48 (m, 2H, ArH), 6.40-6.36 (m, 2H, ArH), 4.38 (s, 4H,
NH,); 3C NMR (100 MHz, DMSO): 6 135.39, 117.73, 114.98.

4-Fluoroaniline (4h)

'"H NMR (400 MHz, CDCl5): 6 6.89 (t, 2H, J = 8.6 Hz, ArH), 6.63 (dd, 2H, J = 8.6 Hz, 4.5 Hz,
ArH), 3.60 (s, 2H, NH;); 3C NMR (100 MHz, CDCl;): & 156.38 (d, J = 235.2 Hz), 142.57 (d, J
=2.0 Hz), 116.10 (d, J = 7.6 Hz), 115.69 (d, J = 22.4 Hz).

(o]

1,3-diphenylpropan-1-one (6a)

"H NMR (400 MHz, CDCl;): 6 7.99 (d, J= 7.4 Hz, 2H, ArH), 7.59 (t, J= 7.4 Hz, 1H, ArH),
7.48 (t, J= 7.6 Hz, 2H, ArH), 7.35-7.22 (m, 5H), 3.34 (t, J= 7.7 Hz, 2H, CHy), 3.10 (t, J=
7.7 Hz, 2H, CH,); '3C NMR (100 MHz, CDCl;): & 199.50, 141.43, 136.84, 133.12, 128.64,
128.56, 128.45, 128.06, 126.16, 40.47, 29.94.

1-(4-methoxyphenyl)-3-phenylpropan-1-one (6b)

1H NMR (400 MHz, CDCI3): § 7.97 (d, J = 8.8 Hz, 2H, ArH), 7.35 — 7.27 (m, 4H, ArH), 7.23 (t, J
= 7.1 Hz, 1H, ArH), 6.95 (d, J = 8.8 Hz, 2H, ArH), 3.89 (s, 3H, OCH3), 3.28 (t, J = 7.7 Hz, 2H,



CH2), 3.08 (t, J = 7.7 Hz, 2H, CH2); 13C NMR (100 MHz, CDCI3): 6 197.85, 163.50, 141.48,
130.31, 130.01, 128.50, 128.42, 126.08, 113.74, 55.46, 40.11, 30.35

(o)

Saacy

1-(4-bromophenyl)-3-phenylpropan-1-one (6¢)

1H NMR (400 MHz, CDCI3): & 7.99 (d, J = 7.1 Hz, 2H, ArH), 7.59 (t, ] = 8.0 Hz, 1H, ArH), 7.48
(t, J =7.6 Hz, 2H, ArH), 7.31 (d, J = 8.4 Hz, 2H, ArH), 7.23 (d, J = 8.5 Hz, 2H, ArH), 3.34 (t, ] =
7.75 Hz, 2H, CH2), 3.10 (t, J = 7.7 Hz, 2H, CH2); 13C NMR (100 MHz, CDCIl3): 6 199.21, 141.30,
136.86, 133.08, 128.62, 128.54, 128.44, 128.05, 126.15, 40.47, 30.14.

1-(4-methylphenyl)-3-phenylpropan-1-one (6d)

1H NMR (400 MHz, CDCI3): § 7.90 (d, J = 7.9 Hz, 2H, ArH), 7.36 — 7.23 (m, 7H, ArH), 3.32 (t, J
= 7.7 Hz, 2H, CH2), 3.10 (t, ] = 7.6 Hz, 2H, CH2), 2.44 (s, 3H, ArCH3); 13C NMR (100 MHz,
CDCI3): & 198.98, 143.89, 141.47, 134.38, 129.32, 128.55, 128.47, 128.21, 126.14, 40.39, 30.23,
21.68.

(o]

SAasl

1-(4-chlorophenyl)-3-phenylpropan-1-one (6e¢)

1H NMR (400 MHz, CDCI3): 6 7.98 (d, J = 7.1 Hz, 2H, ArH), 7.59 (t, ] = 7.4 Hz, 1H, ArH), 7.48
(t, J =7.6 Hz, 2H, ArH), 7.29 (d, ] = 8.4 Hz, 2H, ArH), 7.21 (d, J = 8.5 Hz, 2H, ArH), 3.31 (t, ] =
7.5 Hz, 2H, CH2), 3.07 (t, J = 7.5 Hz, 2H, CH2); 13C NMR (100 MHz, CDCI3): & 198.84, 139.75,
136.79, 133.16, 131.89, 129.83, 128.65, 128.61, 128.02, 40.13, 29.39.
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3-(4-methylphenyl)-1-(4’-methoxyphenyl)propan-1-one (6f)

'H NMR (400 MHz, CDCls): & 7.96 (d, J= 8.7 Hz, 2H, ArH), 7.18-7.11 (m, 4H), 6.94 (d,
J= 8.7 Hz, 2H, ArH), 3.92 (s, 3H), 3.25 (t, J= 7.8 Hz, 2H, CH,), 3.03 (t, J= 7.7 Hz, 2H,
CH,), 2.34 (s, 3H); 13C NMR (100 MHz, CDCls): § 197.93, 163.60, 138.36, 135.60, 130.33,
129.20, 128.31, 113.72, 55.69, 40.44, 29.91, 21.35.

S3. Spectral details of the compounds listed in Table 6

o
Hs;C

3

4-Methylbenzaldehyde (8f)

"H NMR (400 MHz, CDCl;): 6 9.97 (s, 1H, CHO), 7.78 (d, J= 7.7 Hz, 2H, ArH), 7.34 (d, J =
7.7 Hz, 2H, ArH), 2.44 (s, 3H, CH3); 3C NMR (101 MHz, CDCly): 6 192.10, 145.52, 134.16,
129.74, 129.05, 21.91.

Hsc\@/%o

3-Methylbenzaldehyde (8g)

'H NMR (400 MHz, CDCl;): § 10.01 (s, 1H, CHO), 7.71-7. 69 (m, 2H, ArH), 7.48-7.42 (m, 2H,
ArH), 2.46 (s, 3H, CH;); 3C NMR (101 MHz, CDClLy): & 192.70, 138.94, 136.46, 135.34,
130.05, 128.90, 127.27, 20.94.

11



S4. 1TH NMR and 13C NMR spectra of compounds listed in Table 4
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Figure 1. '"H NMR spectra of 4-Methoxybenzaldehyde.
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Figure 2. 3C NMR spectra of 4-Methoxybenzaldehyde.
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Figure 5. '"H NMR spectra of 2-Methoxybenzaldehyde.
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Figure 6. 3C NMR spectra of 2-Methoxybenzaldehyde.
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Figure 7.
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"H NMR spectra of 4-Chlorobenzaldehyde.
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CI Parameter Value
2d 1 Data File Name C:f Users/ sukanya sharma/
Desktop/ fid
2 Tite SUKANYA ph.d NVMR data
3 Comment PCLA
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
& Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 293.7
11 Pulse Sequence 20pg30
12 Number of Scans 1024
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2021-02-25T18:22:05
18 Modification Date  2021-02-23T18:22:08
19 Spectrometer 100.61
Frequency
20 Speciral Width 24038.5
21 Lowest Frequency  -1958.4
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 8. 3C NMR spectra of 4-Chloro benzaldehyde.
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11(ppm) 28 2 Tite SUKANYA ph.d NMR. data
3 Comment md
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDal3
10 Temperature 287.3
11 Pulse Sequence zg30
12 Number of Scans 12
13 Receiver Gain 199
14 Relaxation Delay 1,0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2021-02-25T13:30:38
18 Modification Date  2021-02-25713:30:40
13 Spectrometer 400.13
Frequency
20 Spectral Width 8012.8
21 Lowest Frequency -1535.6
22 Nudeus 1H
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i 24 Spectral Size 65536
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Figure 9. '"H NMR spectra of 3- Chlorobenzaldehyde.
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Data File Name

2 Title

3 Comment

4 Origin
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6 Site

7 Spectrometer
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10 Temperature
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12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency

22 Nudeus

23 Acquired Size

24 Spectral Size

Value

C:/ Users/ sukanya sharma/
Desktop/ fid

SUKANYA ph.d NMR. data
md

Bruker BioSpin GmbH
nmreu

spect

cocl3

289.6

2apg30

763

199

2.0000

9.8000

1.3631
2021-02-25T14:15:38
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Figure 10. 3C NMR spectra of 3-Chlorobenzaldehyde.
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Data File Name
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Spectrometer
Author
Solvent

WO e @ bW R

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
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16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nudeus

23 Acquired Size

24 Spectral Size

Value

C:f Users/ sukanya sharma/
Desktopl/ fid

18-02-2021

odf

Bruker BioSpin GmbH
nmrsu

spect

cDcl3

293.7

za30

15

199

1.0000

15.0000

4.0894
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Figure 11. '"H NMR spectra of 2-Chlorobenzaldehyde.

22




=} L Bt g )
PASANT
Cl
\o Parameter Value
1 Data File Name C:f Users/ sukanya sharma/
Desktop/ fid
2 Tite 18-02-2021
3 Comment odc
2f 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
|6 site
| 7 Spectrometer spect
|8 Author
9 Solvent cocl3
10 Temperature 294.4
11 Pulse Sequence zgpg30
12 Mumber of Scans 726
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 9.8000
15 Acquisition Time 1.3631
17 Acquisition Date 2021-02-18T15:34:19
18 Modification Date  2021-02-18T15:34:22
19 Spectrometer 100.61
Frequency
20 Spectral Width 240338.5
| 21 Lowest Frequency  -1958.4
22 Nudeus 13C
23 Acquired Size 32758
24 Spectral Size 65536
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Figure 12. 3C NMR spectra of 2-Chlorobenzaldehyde.

23




10.19
§.44
.41
8.12
8.09

N
Parameter Value
\0 1 Data File Name C:/ Users( sukanya sharma/
Desktop/ fid
2 Tite SUKANYA ph.d NMR. data
02N 3 Comment pno2
29 4 Origin Bruker BioSpin GmbH

5 Owner nmrsu
6 Site

—_—— 7 Spectrometer spect

81 80 7.9 e
9 Solvent cocl3
10 Temperature 297.6
11 Pulse Sequence zg30
12 Mumber of Scans 16
13 Receiver Gain 136
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2021-03-03T17:12:33
18 Modification Date  2021-03-03T17:12:34
19 Spectrometer 400.13
Frequency
20 Spectral width @012.8
21 Lowest Frequency  -1535.6
22 Nudeus H
23 Acquired Size 32768
24 Spectral Size 65536
L
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Figure 13. '"H NMR spectra of 4-Nitrobenzaldehyde.
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16 Acquisition Time
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18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nudeus

23 Acquired Size

24 Spectral Size
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Desktop/ fid
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Figure 14. 3C NMR spectra of 4-Nitrobenzaldehyde.
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22 Nudeus
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Desktop/ fi
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Bruker BioSpin GmbH
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290.6
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Figure 15. 'H NMR spectra of 2-Nitrobenzaldehyde.
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15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Freguency

20 Spectral Width

21 Lowest Frequency
22 Nudleus

23 Acquired Size

24 Spectral Size
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Cif Usersf sukanya sharma/
Desktop/ fid

SUKANYA ph.d NMR data
ono2

Bruker BioSpin GmbH
nmrsu

spect

cocl3

290.6
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13
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Figure 16. 3C NMR spectra of 2-Nitrobenzaldehyde.
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. . . . ; . . 2' 4 Qrigin Bruker BioSpin GmbH
790 785 7.80 775 770 7.65 760 755 o one ]
f1 (ppm) 6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 2929
11 Pulse Sequence zg30
12 Mumber of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 202101-18T18:27:36
18 Modification Date  2021-01-18T18:27:33
18 Spectrometer 400.13
Frequency
20 Spectral Width 80128
21 Lowest Frequency -1535.6
22 Nudeus H
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 17. 'H NMR spectra of 4-Bromobenzaldehyde.

28




19740

Br
2i

20 2

10

200

190

160

170

160

150

140 130 120 110
1 {ppm)

Wwd %0 80

Parameter
1 Data File Name

Title
Comment
Origin

Qwner

Site
Spectrometer
Author
Solvent

MG ) ot s La R

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nudeus
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24 Spectral Size

Value

C:f Users/ sukarya sharma/
Desktop/ fid

18-01-2021

BPR.

Bruker BioSpin GmbH
nmrsu

spect

CDCI3

293.5
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561

199
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Figure 18. 3C NMR spectra of 4-Bromobenzaldehyde.
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\ A '\ “ Parameter Value
| U | u 1 Data File Name C:f Usersf sukanya sharma/
J N"U ) U Deskiop/ fid
2 Title 18-02-2021
= T i T T T 3 Comment BPO
7.9 7.8 i . 7.5 74 2j 4 Origin Bruker BioSpin GmbH
ppm) 5 Owner nmrsu
& Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 292.9
11 Pulse Sequence zg30
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1,0000
15 Pulse Width 15.0000
16 Acquisition Time 4.089%4
17 Acquisition Date 202102-18T18:27:36
18 Modification Date  202102-18T18:27:38
19 Spectrometer 400.13
Frequency
20 Spectral Width 80128
21 Lowest Frequency  -1535.6
22 Nudeus H
23 Acquired Size 32768
24 Spectral Size 65536 L
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Figure 19. '"H NMR spectra of benzophenone.
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Parameter Value
1 Data File Name C:f Users/ sukanya sharma/
Desktop/ fid
2 Title 18-02-2021
3 Comment BPO
2] 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
& Author
9 Solvent CDcl3
10 Temperature 293.5
11 Pulse Sequence zgpg30
12 Number of Scans 561
13 Receiver Gain 199
14 Relaxation Delay 2,0000
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2021-02-18T19:01:02
18 Modification Date  2021-02-18T19:01:04
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency -1958.4
22 Mudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 20. >C NMR spectra of benzophenone.
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Parameter Value
1 Data File Mame C:/ Users/ sukanya sharma/
Desktop/ fid
2 Title flo
(0] 3 Comment MOA
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
2k 10 Temperature 290.1
4 ! J J ) . ! 11 Pulse Sequence zg30
78 Ly 76 fl?[;jpm) 74 73 7.2 12 Number of Scans 16
13 Receiver Gain 54
14 Relaxation Delay 1,0000
15 Pulse Width 15.0000
16 Acquisition Time 4,0894
17 Acquisition Date 2021-02-19T12:44:23
18 Modification Date ~ 2021-02-19T12:44:24
19 Spectrometer 400,13
Frequency
20 Spectral Width 8012.8
21 Lowest Frequency  -1535.6
22 Mudeus H
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 21. '"H NMR spectra of fluorenone.
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Data File Name
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15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Freguency

| 20 Spectral Width

| 21 Lowest Frequency
| 22 Nudleus

| 23 Acquired Size

| 24 Spectral Size

Value

C:f Users/ sukanya sharma/
Desktop/ fid
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Bruker BioSpin GmbH
nmrsu

spect

cDcl3

290.9

zgpg30
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Figure 22. 3C NMR spectra of fluorenone.

33




gagzas3g
& S
o]
Parameter Value
1 Data File Name C:f Users/ sukanya sharma/
Desktop/ fid
2 Title SUKANYA ph.d NMR data
T T T T T T T T T O 3 Comment Anr
84 83 82 8. lfl 80 79 78 77 76 21 4 Origin Bruker BioSpin GmbH

(ppm) 5 Qwner nmrsu
B Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 2923
11 Pulse Sequence 2g30
12 Number of Scans 11
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2021-02-25T17:22:13
18 Modification Date ~ 2021-02-25T17:22:16
19 Spectrometer 400.13

Frequency
20 Spectral Width 8012.8
21 Lowest Frequency -1535.6
22 Nudleus 1H
23 Acguired Size 32768
J 24 Spectral Size 65536
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Figure 23. '"H NMR spectra of anthraquinone.
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1 Data File Name C:/ Usersf sukanya sharma,
Desktop/ fid
2 Title SUKANYA ph.d NMR data
3 Comment Anr
0 4 Qrigin Bruker BioSpin GmbH
5 Owner nmrsy
2' 6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 293.7
11 Pulse Sequence 2gpg30
12 Number of Scans 1024
13 Receiver Gain 138
14 Relaxation Delay 2.0000
15 Pulse Width 9.3000
16 Acquisition Time 1.3631
17 Acquisition Date 2021-02-25T18:22:05
18 Modification Date  2021-02-25T18:22:08
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency  -1958.4
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 24. 3C NMR spectra of anthraquinone.
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S5. 1H NMR and 13C NMR spectra of compounds listed in Table 5

Parameter value
H2N NH2 1 DataFile Name C:/Users/sukanya/
Desktop// fid
2 Title nmr data
4 3 Comment PDA
JL a 4 Origin Bruker BioSpin GmbH
_ R 5 Owner nnrsu
T T T T T T i
6.9 6 6.7 6.6 6.5 6.4 7 Spectrometer  spect
f1 (ppm) 8 Author
9 Solvent [sr ok}
10 Temperature 2942
11 Pulse Sequence zg30
12 Number of 18
Scans
13 Receiver Gain 136
14 Relaxation 1.0000
Delay
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition 2021-02-16T12:03:27
Date
18 Modification 2021-02-16T12:03:28
Date
19 Spectrometer  400.13
Frequency
20 Spectral Width  8012.8
21 Lowest -1535.4
- - Frequency
| — 22 Nudeus H
g a2 23 Acquired Size 32768
- = 24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
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. . .
Figure 25. '"H NMR spectra of 1,4-diaminobenzene.
i g
H,N NH,
4 Parameter Value
- 1 DataFileName  C:/Usersfsukanya/
Desktop// fid
2 Title nmr data
3 Comment PDA
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Salvent cocls
10 Temperature 295.0
11 Pulse Sequence  zgpg30
12 Mumber of Scans 569
13 Receiver Gain 193
14 Relaxation Delay  2.0000
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2021-02-16T12:36:59
18 Modification Date  2021-02-16T12:37:10
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency -1958.9
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 fig ;;U 60 50 40 30 20 10 0
ppm.

Figure 26. 3C NMR spectra of 1,4-diaminobenzene.
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HsC NH,
4b Parameter Value
1 Data File Name Cif Usersf sukanya sharma,
Desktop// fid
2 Title 18-02-2021
3 Comment RNT
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
o Site
7 Spectrometer spect
8 Author
9 Solvent DMSO
10 Temperature 295.5
11 Pulse Seguence zg30
12 Number of Scans 16
13 Receiver Gain 159
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2021-02-18T11:45:34
18 Modification Date  2021-02-18T11:45:34
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.8
21 Lowest Frequency  -1535.6
|1 | 22 Nucleus H
§ E i E 23 Acquired Size 32768
T T T T T T T T 24 Spectral Size 65536
11 10 9 8 7 6 5 4 3 2 1 ]
f1 (ppm)
. g
Figure 27. '"H NMR spectra of 4-methylaniline.
B R T P
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HC NH,
Parameter Value
4b 1 Data File Name i/ Users/ sukanya sharma,
Desktop// fid
2 Title 18-02-2021
3 Comment RMT
4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent DMS0
10 Temperature 296.5
11 Pulse Sequence 2gpa30
12 Number of Scans 598
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 9.8000
16 Acquisition Time 1.3631
17 Acquisition Date 2021-02-18T12:21:05
18 Modification Date 2021-02-18T12:21:05
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest Frequency -1958.4
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 28. °C NMR spectra of 4-methylaniline
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4 i
‘ = N 1 DataFileMame Ct/Users/sukanya/
Desktop)/ fid
" 2 Tite aniline
3 Comment ANL
‘ ‘ 4 Origin Bruker BioSpin GmbH
|m H Hz 5 Owner nmrsu
‘ M 6 Site
| 7 Spectrometer spect
4c 8 Author
? . - : . . 2 ; - 9 Solvent CDCl3
74 73 72 71 70 69 68 67 6.6 D
f1 (ppm) 11 Pulse Sequence  2g30
12 Number of 16
Scans
13 Receiver Gain 18
14 Relaxation 1.0000
Delay
15 Pulse Width 15.0000
16 Acquisition Time  4.0894
17 Acquisition Date 2021-02-16T 12:50:03
13 Modification 2021-02-16T12:51:15
Date
19 Spectrometer 400.13
Frequency
20 Spectral Width 80128
21 Lowest -1535.4
Frequency
22 Mudeus 1H
23 Acquired Size 32768
24 Spectral Size 65536
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Figure 29. 'H NMR spectra of aniline.
! ‘ ‘ Parameter Value
1 Data File Mame C:/ Users/ sukanya/
Desktop// fid =
H2 2 Title anilire
3 Comment ANL
4 Origin Bruker BioSpin GmbH
4c 5 Owner nmrsy
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cocl3
10 Temperature 294.9
11 Pulse Sequence  zgpg3d
12 Mumber of Scans 359
13 Receiver Gain 199
14 Relaxation Delay  2.0000
15 Pulse Width 9.8000
16 Acquisition Time  1.3631
17 Acquisition Date  2019-07-17T13:12:46
18 Modification Date 2019-07-17T13:12:57
19 Spectrometer 100.61
Frequency
20 Spectral Width 24038.5
21 Lowest -1958.9
Frequency
22 Nucleus 13C
23 Acquired Size 32788
24 Spectral Size 65535
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Figure 30. 3C NMR spectra of aniline.
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1 Data File Name C:f Users/ sukanya/
Desktop/ fid
2 Title aniline
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BI’ NH2 4 Qrigin Bruker BioSpin
GmbH
5 Owner nmrsu
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/ 7 Spectrometer spect
[P PR R N R [N PR MRS PR RN [ SR (K FOR 8 Author
76 74 72 70 68 6.6 64 6.2 6.0 9 Solvent cDCl3
10 Temperature 293.7
11 Pulse Sequence zg30
12 Mumber of Scans 16
13 Receiver Gain 199
14 Relaxation Delay  1.0000
15 Pulse Width 15.0000
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Figure 31. '"H NMR spectra of 4-bromoaniline.

39




Parameter Value
1 DataFileMName C:fUsers/ sukanya/
Desktop/ fid

2 Title aniine
3 Comment B-N-B
4 Origin Bruker BioSpin GmbH

Br NHE 5 Owner nmrsu
& Site

4d 7 Spectrometer spect
3 Author
9 Solvent cDal3
10 Temperature 293.9
11 Pulse Sequence  zgpg30
12 Number of Scans 478
13 Receiver Gain 199
14 Relaxation Delay  2.0000
15 Pulse Width 9.8000
16 Acquisiion Time  1,3631
17 Acquisition Date  2021-01-08T16:56:20
18 Modification Date  2021-01-08T16:56:22
19 Spectrometer 100.61
Frequency
20 Spectral Width  24038.5
21 Lowest -1958.4
Frequency
22 Nudleus 13C
23 Acquired Size 32763
24 Spectral Size 65536
s Wi Vet Ay AT e W g S Y
e - I ¥
T T T T T T L0 T T T T T T T T T T T T T T ) T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)

— 14541
13202
—11672
—11022

Figure 32. 3C NMR spectra of 4-bromoaniline.
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Figure 33. '"H NMR spectra of 1,3-diaminobenzene.
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Figure 34. °C NMR spectra of 1,3-diaminobenzene.
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Figure 35. '"H NMR spectra of 4-methoxyaniline.
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Figure 36. °C NMR spectra of 4-methoxyaniline.
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Figure 37. '"H NMR spectra of 1,2-diaminobenzene.
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Figure 39. '"H NMR spectra of 4-fluoroaniline.
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Figure 40. 3C NMR spectra of 4-fluoroaniline.
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Figure 41. '"H NMR spectra of 1,3-diphenylpropan-1-one.
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Figure 42. 3C NMR spectra of 1,3-diphenylpropan-1-one.
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Figure 43. '"H NMR spectra of 1-(4-methoxyphenyl)-3-phenylpropan-1-one.

48




197.85

163 .50
— 14148

13031
13001
128 50
128 42
126.08

:
b

—11374

T’ g ]
(o]
OCH;
6b

Parameter

1 Data File Name

2 Title

3 Comment

4 Origin

5 Owner

& Site

7 Spectrometer

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Mumber of
Scans

13 Receiver Gain

14 Relaxation
Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification
Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

180 170 160 150 140

80

a0 40 30 20 10 0

-10

Value
F:f13/ fid
nmr data
RC-94A
Bruker BioSpin GmbH
nmrsu

spect

foutalts
300.7
2qpa30
1001

199
2.0000

9.8000
1.3631
2021-02-02T15:10:00
2021-02-02T15:49:18

100.61

24038.5
-1958.9

13C
32758
65536

Figure 44. 3C NMR spectra of 1-(4-methoxyphenyl)-3-phenylpropan-1-one.

49




SEZERREERANA AmmTSE
R AL R
LI AT RS
0
Parameter Value
1 Data File Mame C:f Users/ sukanya sharma/
Iﬁ | | | Br Desktop/ fid
2 Tite SUKANYA ph.d NVIR data
|L ‘” mu U 6c 3 Comment CBR
J (WL __)I 4 Origin Bruker BioSpin GmbH
5 Owner nmrsu
. J R P R B R T R P L e R R 5 site
B 2 f1 E’pﬁpm] 74 7.2 7 Spectrometer spect
8 Author
9 Solvent CoCl3
10 Temperature 290.9
11 Pulse Sequence zg30
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 4.0894
17 Acquisition Date 2020-12-12T17:37:12
18 Modification Date  2020-12-12T17:37:14
19 Spectrometer 400,13
Frequency
20 Spectral Width 8012.8
21 Lowest Frequency -1535.6
22 Nudeus H
23 Acquired Size 32768
24 Spectral Size 65538
J m J\_ L
el Ty
23358 23
e ra s oo
T ¥ T T T 13 T T T T ¥ T ¥ T T T ¥ T T T T T ¥ T T T T T T T T T ¥ T T
15 14 13 12 11 10 9 8 7 3 4 3 2 1 0 -1 -2 -3

]
f1 (ppm)

Figure 45. "H NMR spectra of 1-(4-bromophenyl)-3-phenylpropan-1-one.
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Figure 46. >°C NMR spectra of 1-(4-bromophenyl)-3-phenylpropan-1-one.
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Figure 47. "H NMR spectra of 1-(4-methylphenyl)-3-phenylpropan-1-one
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Figure 48. 3C NMR spectra of 1-(4-methylphenyl)-3-phenylpropan-1-one.
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Figure 49. 'H NMR spectra of 1-(4-chlorophenyl)-3-phenylpropan-1-one.
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Figure 50. 3C NMR spectra of 1-(4-chlorophenyl)-3-phenylpropan-1-one.
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Figure 51. '"H NMR spectra of 3-(4-methylphenyl)-1-(4’-methoxyphenyl)propan-1-one.
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Figure 52. 3C NMR spectra of 3-(4-methylphenyl)-1-(4’-methoxyphenyl)propan-1-one.
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Figure 53.

'H NMR spectra of 4-Methylbenzaldehyde.
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Figure 54. 3C NMR spectra of 4-Methylbenzaldehyde.
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Figure 55. '"H NMR spectra of 3-Methylbenzaldehyde.
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Figure 56. 3C NMR spectra of 3-Methylbenzaldehyde.
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